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PA AllsntAcr 
A process for preparing 3-nirroli ,2,4&azol-S-one by 
nitrating 1,2,4-triazol-5-w in 70% nitsic acid at a tem- 
perature of from 60’ C, to 75* C. 8ncl then crystaking 
out the product 3-tritr~-l,Z,~triaz~ll5-onc at a tempera- 
ture of from 0’ C. to 1CY C. The nitro4,2,4-tiol-~lanc 
is useful a3 an explosive. 
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BACKGROUND OF THE INVENTION 
This invention rclam to hctcrocyiic organic trplo- 

sives md more particularly to nittatcd triuok. 
Two methods of manufactuting 3-&r* 1,2&t~iazol- 

5-ane (NW) currently Gate Oat method ustd by Los 
Alamos National Uxxatory inv~hes ridding 70% ni- 
tric acid and 1,2,~triazol-Sane (TO) together at rwm 
temperature. The mixture is heated until the rcactim 
&gins to cxorhem. The reactor’ is then allowed to 
self-heat ufitii the reaction ia complete. Yield bostd on 
the staning amount of 1,&Wiaz01-5-011c is 65%. D&d- 
vantagt=s of this process include low yicldr and unsafe 
condition caused by allowing the ~WCO~ 10 self-hat. 
SC&up of tti technique would be tspcrially danger- 
ma because of the dMkdtk involved in cuntrollhg 
the temperature and the possibility of a runaway teat- 
Cion and potential fume off. 

In the second prior art ptocedufe, the French 
(SNPE) add 1,2,4&azol-S-one to 98% nitric acid at 0’ 
to IO’ C, over a piod of two hours. Ttre reaction is 
held ;dt thjdl temperature for 3 hour. Water is then 
added to the reactor md the mixture ie held for 12 
hours. Dkadvantagu- of the SNPE process UC the 
longer reaction time, the lower yield, and the clulgcn 
asscxiated with high acid concentrations % 

SUMMARY OF THE INVENTION 
Accordingly, an object of this imention is to provide 

a new method of prcparkg S-nitr~l,2,4-triazol-J~nc. 
Another object of this invtation b to provide a new 

method 0P preparing 3-&o- 1,2,4-tfiazul-S-one in 
greater yield. 

A further object of this invention is to provide a safer 
met hod af producing 3-&a- 1,2,4-triazoi4-unc~ 

Yet another object of this invention is to provide a 
continuous process for producing 3-aitra-l,2,4=triazol- 
S-one, 

This and other objects of this inventiou UC achieved 
by providing: 

A method of producing 3-nitro- 1,2,4-trkol-5-one 
comprising: 

(1) adding 1,2,&triazol+one to 70% nitric acid at a 
temperature of from 60’ C. to 75’ Ca until the molar 
ratio of the 1.2,~triazoIe-S-one added to the nitric acid 
is from 1:8 to 1:4; 

(2) holding the mixture forPled in step (I) at 8 temper- 
ature of from 60’ C. to 75’ C. until the 1,2,4dazol- 
S-one has been nitrated to form 3-n&= 1,2&triazol- 
j-one; 

(3) cooling the mixture formed in step (2) to a temper- 
ature of from 0’ C. to 10 C. to ~ry~tailizc OUT the 31 
vitro- 1,2,4+iazol=Slonc; and 

(4) isolating the product 3-nitro- 1,2,4-triazol-S-ont. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBQlDIMENT 

This invention may be used either as a batch or as a 
continuous ptocc53 to form 3&ro- 1,2,4-triazoI-5~ne 
(NTO) from 1,2,4-h.zol-S-0nt (TO) by nitration. in 
the batch prcxa, 70 percent nihc acid is heated to a 
temperature in the range of from 60’ to 75’ C., prcfcra- 
bly from 65’ C. CO 70’ C. Then 1,2,4tria;Ed-5~n~ is 
added slowly m raaintaia the m&n tempcmturc in 
the: range of from 60’ C, to 75’ C., preferabiy from 65’ 
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c, 1~ 70’ C,, until the molar ratio of the 1+2,44riazol* 
hnc added to the nitric acid prcstnt is from I;8 to I:% 
preferably from 1:7 to 15, aad mOfe preferably about 
i:6, This addition will generally ti from about 1 to 2 * 
how. After the addition is compktcd the tcmpcrrrt~ 
of the rcoction mixture is maintdntd at 60’ C, to 73’ C., 
preferably from 65’ C. $0 70’ C, for about m rrddit.bti 
hour to insure completion of the nitration reaction. 

The reaction batch is then cooled to a tcmpcraturc of 
from U* C. to 10’ C. to cause the product 3-nitra-1,2& 
ttiazol~5-one to crystallize out. The hitro- 1,2,4-triazol- 
Slonc ia thca scparattd (c.g*, filtered) from the solution. 

The pr- may also be tua u a contirruauo pt~. 
As in the batch ptoct~~, 70 pctcent nitric acid ia heated 
in the reactor to a temperature in the range of from 60’ 
C. to 75’ C,, preferably from 6s’ C. to 70’ Cm Then 
1,2,4Giazol-Sane is added slowly to main& the rcac- 
tion ttmpcraturt in the rttngt of from 60’ C. to 75’ C** 
preferably from 65’ C. to 70. C., until the molar ratio Of 
the 1,2,4-triazol-5-eat added to the nitric acid is from 
I;8 TV 1:4, preferably from 1:7 to 1;5, and more pref- 
craby alxwt 1:6. Once the fcactor io charged in this 
manner, J,Z,Q-triazol-Sane and 70% nitric acid are con- 
tinuously added to the reactor in the ac molar ratio as 
WBS used to ch+rgt it. This may be done 8i~ o feed Au- 
tion of L2,4,triazoi&mc dissolved in the nitric acid. 
However, there is a danger of “fume off occurring 
while the 1,2,4triazol-S-one is be@ diosolvcd ia the 
70% nitric acid. Therefore, the 1,2,4-t&201-5-ane d 
nitric 8Cid are preferably added a8 separate fee& witb Q 
dry solids feeder being used to add the 1,2,4=tAml- 
5-oat. At the same time, a product stream ia drawn from 
the reactor at a rate of flow equal to the rate of flow of 
the feed solution. The rate of flow is adjusted to cause 8 
complete turn over or change of the reactor coattnts 
every 2 to 10 hours. During the process the reaction 
mixture is mtintained at a temperature of from 60’ C. to 
75’ C., preferably from 65’ C. to 70’ C. 

The product stream from the reactor is cooled down 
to from 0’ C. ta 10’ C. and the product crystala Of 3- 
aitro- 1,2&triazol-S-one are then separated (e.g., fil- 
ted) from the acid solution, 

The gcncral nature of the invention having been set 
forth, the following examples arc prwntcd as apccific 
illustrationa thereof. It will be undtntood that the in* 
vention is not Ii&cd to these spxifx tramples but ir 
auscrptible to vtiow modifications that will be rccog- 
tied by one of ordinary skill in the art. 

EXAMPLE 1 

Batch Process 
In a 12 liter flask 6.47 L of 70% nitric acid was heated 

to 65. C. With agitation, 1,484 kg of 1,2,4-tri~ol-Slclne 
was width stcpwisc over a period of about 1.0 hour to 
the preheated nitric acid. The ration temperature was 
maintained between 65’ C, and 70’ C, for an additional 
hour. The 3-&o- 1,2,4-triazoi-S-one product snd acid 
mixture was cooled to IO’ C. imd filtered. The yield 
baaed on the starting amount of 1,2,4-triazol-S-one was 
%I%# 

EXAMPLE 2 
Continuous Process 

ln a 12 liter flask (reactor) 6.67 L of 70% nitric acid 
wu heated to 65VQ’ C. With agitation, 1,484 kg of 
1,2,4-triazol~S-onc was added stcpwk over a period of 

. 
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1 .O to 1 .S hours. Nitric acid, XI%, was purged into the 5, The PWC~ of ~taim 1 whcrcin the tempatue 
reactor at a rcrtc af 6.672 liter&/four harm and 1.484kg used in steps (1) aad (2) b ftom 65’ CI to 70’ C. 
&4-triazo~-54ac was also added over a four hour 6. A continuuur prdccss for producing %nitrW1,2,4 
perbd using a dry solids feeder. The tcmpatum of the tfiazol-kme comprising 
mixture in the reactor was maintained at 6Sm-7V C. An 5 (1) charging a reactor by adding 1,2,Wh~tll*5*n~ to 
eqd flow rate was pumped from the reactor to a crys- 70% uitric acid at a ttmgctature of from 60’ Co b 
tallizef where the nitric acid and hitto- 1,2,4-triami- 75’ c. until the molar do of the l,l&tripzol- 
Sane mixture was cooled down to 10* C. and tbca S-Qnc ad&d to the nitric acid ir from I:8 to 1:4; 
pumped through a filter, After filtering, tbc product (2) continwudy fee&a@ 1,2,4triarol44x.m and nitric 
3-r&o- I,2,4-ttiazol-5-cme was dried and weighed, the 10 acid into the rcactur in the SMDC motet ratio aa wu 
yield based on the starting amo~t of 1,2,4Mazol~5lone used to charge the reactor in step (1) wbik -9 
wu 83%. taking the reactor ttmpcratuc in the ragt of 

Obviously, numeruuS modificatians and variations of from 60’ c. to 75’ c.; 
the present iavcneion are possible in light of the above (3) cantinuouJy drawing off it product stream from 
teachings, It is therefore to be understood t&at withia 15 tbc tacto~ 
the YCOQC: of the appcndcd claims the invention JZUY be (4) cdng the product stream to from 0’ C. to lo’ C. 
practiced othenvist thaa m specifically de&bed to crystallize out the prduct 3&r~l,2,4+iaz0l- 
herein. s-one; and 

What is cfairned ia; (5) iadating the product 3~nitroli,2,~triarol~5lonc; 
1. A prcmss for producing 3-nitro-l,2,4-triazol-5-one 20 provided that the rata of flow of the f& and the 

comptig product ~tfama ace adjusted to cumplctcly cbPnge 
(I) adding 1,2,4-triazd5ac to 70% nitric acid at a the coatellts uf the reactor evcfy 2 to 10 hours. 

temperature of from 60’ C. to 75’ C. u&J the mylar 7. The ptoccnr of ClPim 6 wIIcrcia the rcaGtba nk* 
ratio of the 1,2,4-ttiamM-one added to the nitic we ia agiuti. 
acid is from 13 to 1:4; 2j 8. The ptoccsro of claim 6 wherein the molar ratio of 

(2) holding the mixture formed in step (1) at a temper- 1,2,4-triaroi-Slone to nitric acid is from l:f to 13. 
ature of from 60’ C. tO 75’ C untti the i,2,44&201~ 9, The proccw of claim 8 wherein the molas ratio of 

* Slonc has b~xa nitrated to form 3-nitto-1,2,4- 1,2,4-t&oM-onc to nittic acid is about 1~6. 
triazol+43ue; IO, The procers of dab 6 whcrch the temperature 

(3) cwling the mixture formed in step (2) to a temper- 30 used in steps (I) and (2) is in the range of from 65’ CL to 
ature of from 0’ C. to 10’ C, to cfyslallize out the 70” c. 
3=nitro- l,2,4-triazol-5-onc; and 11, The prwess of cl&n 6 wherein in step (2) the 

(4) isolating the product 3-&o- 1,2,btriazol-S-one. nitric acid a& the 1,2,4&azoMloae arc fEd in SC~ 
2. The process of claim 1 wherein the mixture in rateiy. 

steps (1) and (2) are agitated. 3s &2. The process of claim6 whereia the rat- of flow 
3. The process of clti i wherein the molar ratio of of the feed and the product stream arc acijurtcd to 

&,2,4&azoM~ne to nitric acid is from t :7 to 1:5, completely change the c~atent~ of the rctnctot CVC~ 2 
4, The process of claim 3 wherein the molar ratio of to 6 hours. 

1,2,4-kiazobS4me to nitric acid is about 1;4. 8 8 8 8 8 
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